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PRELIMINARY AMENDMENT 



Box: Patent Application 
Assistant Commissioner for Patents 
Washington, D.C. 20231 

Dear Sir: 

Preliminary to examination, please amend the above-noted patent application as follows: 
IN THE SPECIFICATION 

Please amend the portions of the Specification identified below to read as indicated 

herein. 

On page 1, after the title, please insert the following heading and narrative: 
CROSS REFERENCE TO RELATED APPLICATIONS 

The present application is a continuation of PCT/EP00/07258, which was filed on July 28, 2000. 
PCT/EP00/07258 claimed priority of German Patent Application Serial No. 199 35 568.1, filed 



on July 30, 1999, and German Patent Application Serial No. 299 15 847.0, filed on September 9, 
1999. 

IN THE ABSTRACT 

Please delete the Abstract in its entirety, and replace it with the following: 

There is provided a multi-mirror system for an illumination system with wavelengths < 193 nm. 
The multi-mirror system includes (a) an imaging system having a first mirror and a second 
mirror, (b) an object plane, (c) an image plane in which the imaging system forms an image of an 
object, and (d) an arc-shaped field in the image plane, where a radial direction in a middle of the 
arc-shaped field defines a scanning direction. The first and second mirrors are arranged such that 
an edge sharpness of the arc-shaped field is smaller than 5 mm in the scanning direction. Rays 
traveling from the object plane to the image plane impinge a used area of the first and second 
mirrors with incidence angles relative to a surface normal of the mirrors < 30° or > 60°. 

IN THE CLAIMS 

Please amend the claims below to read as indicated herein. 

Cancel claims 1 through 32. 

Add new claims 33 through 65 as follows: 

33. (New) A multi-mirror system for an illumination system with wavelengths < 193 nm, 
comprising: 

an imaging system, wherein said imaging system comprises a first mirror and a second 

mirror; 
an object plane; 

an image plane, wherein said imaging system forms an image of an object; and 



an arc-shaped field in said image plane, wherein a radial direction in a middle of said arc- 
shaped field defines a scanning direction, 

wherein said first mirror and said second mirror are arranged in an optical path of said 

imaging system in such a position and having such a shape that an edge sharpness of 
said arc-shaped field is smaller than 5 mm in said scanning direction, wherein said 
edge sharpness is defined as a difference of a greatest value and a smallest value in 
said scanning direction of points of a spot diagram in said image plane for an edge 
field point of said arc-shaped-field, 

wherein rays traveling from said object plane to said image plane in said imaging system 
impinge said first and said second mirror defining a first and a second used area on 
said mirrors, and 

wherein said rays impinge said first and said second mirror in said used area with incidence 
angles relative to a surface normal of said mirrors < 30° or > 60°. 

34. (New) The multi-mirror system of claim 33, wherein said edge sharpness is smaller 
than 2 mm. 

35. (New) The multi-mirror system of claim 33, wherein said incidence angles are < 20° or 

>70°. 

36. (New) The multi-mirror system of claim 33, wherein said first mirror and said second 
mirror are arranged in said optical path such that a second edge sharpness of said arc-shaped field 
smaller than 5 mm in a direction perpendicular to said scanning direction, wherein said second 
edge sharpness is defined as a difference of a greatest value and a smallest value perpendicular to 
said scanning direction of points of a spot diagram in said image plane for an edge field point of 
said arc-shaped field. 

37. (New) The multi-mirror system of claim 33, wherein said object is an arc-shaped field 
in said object plane. 



38. (New) The multi-mirror system of claim 33, wherein a magnification ratio of a field 
imaged by said imaging system is unequal to 1 . 

39. (New) The multi-mirror system of claim 33, wherein said imaging system is a non- 
centered system. 

40. (New) The multi-mirror system of claim 33, further comprising a field stop located in 
or close to said object plane. 

41. (New) The multi-mirror system of claim 33, further comprising an exit pupil and an 
aperture stop, wherein said aperture stop is located on or close to a plane conjugate to said exit 
pupil. 

42. (New) The multi-mirror system of claim 33, further comprising an exit pupil, wherein 
said first mirror is positioned close to a plane conjugate to said exit pupil. 

43. (New) The multi-mirror system of claim 33, wherein at least one of said first and 
second mirror is an aspheric mirror. 

44. (New) The multi-mirror system of claim 33, wherein said first mirror is a concave 
mirror having a nearly hyperbolic form or a nearly elliptic form and defines a first axis of 
rotation. 

45. (New) The multi-mirror system of claim 44, wherein said second mirror is a concave 
mirror having a nearly hyperbolic form or a nearly elliptic form and defines a second axis of 
rotation. 

46. (New) The multi-mirror system of claim 45, wherein said used area is arranged off-axis 
in respect to said first and second axis of rotation. 



47. (New) The multi-mirror system of claim 45, 

wherein said first axis of rotation and said second axis of rotation subtend an angle y, and 
said first mirror and said second mirror define a first magnification for a chief ray 
traveling through a center of said arc-shaped field and a center of an exit pupil, a 
second magnification for an upper COMA ray traveling through said center of said 
arc-shaped field and an upper edge of said exit pupil, and a third magnification for a 
lower COMA ray traveling through said center of said arc-shaped field and a lower 
edge of said exit pupil, and 

wherein said angle y between said first and said second axis of rotation is such that said 
first, said second and said third magnification are nearly identical. 

48. (New) An illumination system for lithography with wavelengths < 193 nm, comprising: 
the multi-mirror system of claim 33; and 

an optical component for forming an arc-shaped field in said object plane. 

49. (New) The illumination system of claim 48, further comprising a device having a 
plurality of raster elements for forming secondary light sources. 

50. (New) An EUV projection exposure unit for microlithography comprising: 

the illumination system of claim 48, wherein said illumination system includes an exit 
pupil; 

a mask on a carrier system, said mask being positioned in said image plane; 

a projection objective with an entrance pupil, said entrance pupil being in a same plane as 

said exit pupil; and 
a light sensitive object on a carrier system. 

51. (New) A scanning system comprising the EUV projection exposure unit of claim 50. 

52. (New) A process for producing a microelectronic device, comprising using the EUV 
projection exposure unit of claim 50. 



53. (New) A multi-mirror system for an illumination system for lithography with 
wavelengths < 193 nm, said multi-mirror system comprising an imaging system having: 

an object plane; 

an image plane in which said imaging system forms an image of an object; 
an arc-shaped field in said image plane; 
a normal incidence mirror; and 

a field forming optical component for producing said arc-shaped field, wherein said field 
forming optical component comprises a mirror. 

54. (New) The multi-mirror system of claim 53, wherein said object is an arbitrary field in 
said object plane. 

55. (New) The multi-mirror system of claim 54, wherein said arbitrary field is a rectangular 
field, and said rectangular field is formed into said arc-shaped field by said field forming optical 
component. 

56. (New) The multi-mirror system of claim 53, wherein said mirror of said field forming 
optical component is a grazing incidence mirror having negative optical power. 

57. (New) The multi-mirror system of claim 54, 

wherein said mirror of said field forming optical component is a first grazing incidence 

mirror with positive optical power, and 
wherein said field forming optical component further comprises a second grazing incidence 

mirror for rotating said arbitrary field. 

58. (New) The multi-mirror system of claim 53, 

wherein said normal incidence mirror is a first normal incidence mirror, 

wherein said imaging system further comprises a second normal incidence mirror, and 

wherein said mirror of said field forming optical component is a grazing incidence mirror. 



59. (New) The multi-mirror system of claim 53 , further comprising a field stop located in 
said object plane. 

60. (New) The multi-mirror system of claim 54, wherein said arbitrary field is imaged by 
said imaging system and has a magnification ratio unequal to 1 . 

61. (New) The multi-mirror system of claim 53, wherein said normal incidence mirror is 
aspheric. 

h 1 62. (New) The multi-mirror system of claim 53, wherein said field forming optical 

»j 

p component is positioned close to said image plane. 

63. (New) The multi-mirror system of claim 53, 
wherein said normal incidence mirror defines an axis of rotation, 
wherein said mirror of said field forming optical component is a first grazing incidence 

mirror, 

wherein said field forming optical component further comprises a second grazing incidence 
mirror, 

wherein said normal incidence mirror, said first grazing incidence mirror and said second 
grazing incidence mirror each have a used area upon which a ray traveling through 
said imaging system impinges, and 
wherein said used area of said normal incidence mirror, said used area of said first grazing 
incidence mirror and said used area of said second grazing incidence mirror are off- 
axis with respect to said axis of rotation. 

64. (New) The multi-mirror system of claim 53, wherein said mirror of said field forming 
component is aspheric. 

65. (New) An illumination system for lithography with wave lengths < 193 nm comprising: 
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a light source; 

the multi-mirror-system of claim 53; 

an arbitrary field in said object plane; and 

a device having a plurality of raster elements for forming secondary light sources. 
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REMARKS 



This application now contains claims 33 through 65. Claims 1 through 32 are canceled. 
Favorable consideration is respectfully urged. 

The present application was originally prepared in accordance with European practice. 
Applicants have herein canceled claims 1 through 32, and added claims 33 through 65, which are 
structured in accordance with U.S. practice. Applicants respectfully submit that the present 
amendment adding claims 33 through 65, is neither narrowing nor made for substantial reasons 
related to patentability as defined by the Court of Appeals for the Federal Circuit (CAFC) in 
Festo Corporation v. Shoketsu Kinzoku Kogyo Kabushiki Co., Ltd., 95-1066 (Fed. Cir. 2000). 
Therefore, the addition of claims 33 through 65 does not create prosecution history estoppel and, 
as such, the doctrine of equivalents is available for all of the elements of claims 33 through 65. 



Respectfully submitted, 




Reg. No. 28,468 
Attorney for the Applicants 
Ohlandt, Greeley, Ruggiero & Perle, L.L.P. 
One Landmark Square, 10 th Floor 
Stamford, CT 06901-2682 
Tel: 203-327-4500 
Fax: 203-327-6401 



